The HIV-1 Rev trans-activator shuttles between the nucleus and the cytoplasm.
The HIV-1 Rev protein is a nuclear trans-activator essential for the transport of unspliced viral transcripts to the cytoplasm. In this paper we demonstrate that Rev, rather than being confined to the nucleus, is constantly shuttling between the nucleus and the cytoplasm. We also show that inactivation of Rev's leucine-rich activation domain generates mutant proteins that not only fail to induce the nuclear export of viral transcripts but are also unable to enter the cytoplasm. On the basis of this correlation, we propose that Rev activates viral mRNA transport by directly binding to these RNAs and translocating, with them, to the cytoplasm. In addition, these results also identify, for the first time, a peptide sequence that is important for nuclear export.